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PROBLEM TO BE SOLVED: To provide a semiconductor laser element so designed that the 
femperature at semiconductor laser element's operation becomes mmimum, when a heat sink of 
hiah thermal resistance is usea 

SOLUTION- Relating to the element, on a substrate 2, a clad layer 3, an active layer 4, a clad 
layer 5 current constnction layers 6(sub)l(end sub) and 6(sub)2(end sub) composing a gap 
d(sub)l(end sub) are formed sequentially, a currem is made to flow in the active layer 4 and a 
s miconduc^^^ elemem wherein an mter^-al between end surfaces lOa and 10b reflec ing the 
asT rght coming out of a waveguide region 4(sub)l(end sub) of such an active layer 4 
corresponding to the distance d(sub)l(end sub) is resonator length L is placed on a heat sink 12 
of hTgh then^al resistance RM, for operation. Here, L={k.In(l/(R(sub)f(end -b).R(sub)r(end 
sub))(sup)l/2(end sup))/RM.((alpha)+b)}(sup)l/2(end sup), where reflection factor of end 
surSoa and 10b are R(sub)f(end sub) and R(sub)r(end sub), respectively, waveguide loss m 
wave^ide region 4(sub)l(end sub) is (alpha), constants, wherein relationship between current 
densi^J of current injected into active layer 4 and laser lighfs gam g is a.J-b. are a and b, and 

total thermal resistance of semiconductor laser element is kA.+RM (k ^°"^J^t)^ 
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